Lo Han Kuo is the fruit of the Siraitia grosvenori SWINGLE (formerly Momordica grosvenori SWINGLE) belonging to Cucurbitaceae species and used as a pulmonary demulcent and emollient for the treatment of dry cough, sore throat, dire thirst, and constipation in traditional Chinese medicine.
Lo Han Kuo is the fruit of the Siraitia grosvenori SWINGLE (formerly Momordica grosvenori SWINGLE) belonging to Cucurbitaceae species and used as a pulmonary demulcent and emollient for the treatment of dry cough, sore throat, dire thirst, and constipation in traditional Chinese medicine. 1) Recently, some intriguing pharmacological characteristics such as anti-cancer and anti-hyperglycemic effects, and inhibition of oxidative modification of low density-lipoprotein were reported. [2] [3] [4] Therefore it was suggested that a new kind of cancer chemopreventive agent might be developed. A number of cucurbitane triterpene saponins from the ripe fruits were previously obtained. [5] [6] [7] [8] [9] [10] [11] [12] Some compounds among them are extremely sweet, such as mogroside V (7) and mogroside IVA (6) , and their relative sweetnesses were more than 300 times as high as that of sucrose despite having minimal caloric content. However, it also contains minor tasteless, even bitter principle, such as mogroside III (5) and mogroside IIE (4) . The ripe fruit mainly contains mogroside V (7), so it is very sweet. On the basis of these characteristics, its extract is commercially utilized as a sweet component in sugar substitute, that is widely used as additive and ingredient in health foods and beverages. Owing to the influence of cold weather during winter, some fruits cannot mature naturally. The unripe fruits have bitter taste, and at the place of cultivation, these may amount to one quarter of total production. Until now, no chemical constituent studies have been conducted on these fruits. Hence in unripe fruits, a study on the constituents was performed and provided two new cucurbitane triterpene glycosides, 20-hydroxy-11-oxomogroside IA 1 (1) and 11-oxomogroside IIE (2), along with five known cucurbitane glycosides, 11-oxomogroside IA 1 (3), mogroside IIE (4), mogroside III (5), mogroside IVA (6), mogroside V (7), and two flavonoid glycosides, kaempferol 7-O-a-L-rhamnopyranoside (8) and kaempferol 3,7-di-O-a-L-rhamnopyranoside (9) . Their structures were determined on the basis of detailed analyses of 1D, 2D-NMR spectroscopic methods and by comparing with literature values. [4] [5] [6] [7] [8] [9] [10] [11] Compounds 2 and 4 are the main constituents of unripe fruits and contribute to bitter taste. This paper deals with the first investigation of unripe bitter Lo Han Kuo fruits.
Fresh unripe fruits were extracted with methanol. A suspension of methanol-extract in water was subjected to a high-porous polystynene gel, Diaion HP-20, which was successively eluted with H 2 O and 30%, 80%, and 100% methanol. The 80% methanolic eluate was chromatographed on silica gel, Sephadex LH-20 and reverse phase silica gel to afford nine glycosides, compounds 1-9, in yields of 0.0002%, 0.0068%, 0.00064%, 0.0081%, 0.0024%, 0.00019%, 0.0005%, 0.00081% and 0.0011%, respectively. (3) , the molecular ion of 1 was bigger by 16 mass units than that of 3 in the positive FAB-MS spectrum, suggesting that 1 had one more hydroxyl group than 3. One hydroxyl-bearing quaternary carbon signal was observed at d 74.4 in the 13 C-NMR spectrum of 1. June 8, 2006 ever in the 1 H-NMR spectrum, 1 lacked a doublet methyl signal observed at d 0.93 (3H, d, Jϭ6.8 Hz) in the spectrum of 3, and it was replaced by a singlet tertiary methyl signal at d 1.45. This indicated a hydroxyl group attached to C-20 on the aglycone moiety. In the 13 C-NMR spectrum, on going from 3 to 1, the signal due to C-20 at d 36.4 was replaced by that of quaternary carbon with a tertiary hydroxyl group at d 74. 4 , and the signals due to the carbons around the C-20 position were somewhat displaced: signals due to C-16 at d 28.1 and C-23 at d 28.1 were shifted upfield by 6.9 and 0.9 ppm (g-effect), respectively; those due to C-17 (d 50. Fig. 2 . This is the first time that a 20-hydroxylated aglycone has been isolated from the fruits of Lo Han Kuo.
Compound 
Extraction and Isolation
Fresh unripe fruits (5 kg) of Siraitia grosvenori were extracted with methanol (8 lϫ3) at room temperature for 10 d. The extract was evaporated under reduced pressure to afford methanol extract (205 g). The extract was chromotograped on Diaion HP-20, with successive elution with H 2 O and 30%, 80%, and 100% methanol. The 80% methanol eluate (30.5 g) was submitted to silica gel column and eluted with CHCl 3 -MeOH-H 2 O (8 : 2 : 0.2; 7 : 3 : 0.5; 6 : 4 : 1, v/v), gradiently, to afford ten fractions. Fr. 5 (1.13 g) was then subjected to a Wakogel C18 column chromatography (50-60% MeOH) to afford 4 (405.6 mg) and 8 (40.6 mg). Fr. 2-3 (880 mg) were repeatedly subjected to silica gel column chromatography with CHCl 3 -MeOH-H 2 O (8 : 2 : 0.2, v/v), followed by further purification with Sephadex LH-20 (30% MeOH) to afford 2 (342 mg) and 3 (32 mg). Fr. 4 (400 mg) was chromotograped on a Wakogel C18 column followed by further purification with Sephadex LH-20 (30-50% MeOH) to provide 1 (10.1 mg) and 9 (55 mg). Fr. 7-9 (1.2 g) were repeatedly subjected to silica gel column chromatography with CHCl 3 -MeOH-H 2 O (8 : 2 : 0.2; 7 : 3 : 0.5, v/v) followed by further purification with Chromatorex ODS (55-65% MeOH) to give 5 (128 mg), 6 (9.4 mg), and 7 (25.2 mg). 
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